DISCUSSION ON ANESTHETICS IN CHILDREN.
Dr. HAROLD SINGTON. THE subject of my opening address is a special branch of general ancesthesia. In general medicine it has been pointed out [1] that to consider the child a miniature adult is to court disaster; that, in fact, the child, by process of development, alters so entirely that he presents a different type for consideration as the various stages of growth are passed through. Thus the new-born baby is very different to the teething infant, who in turn becomes the toddler, who again advances by means of further development gradually to puberty; the physiological aspect of the infant being as different from that of the adolescent as are the anatomical structures at these two periods of life. This statement is also applicable to the development of the central nervous system. So much the more nervous and impressionable is the child than the adult that his whole central nervous system is at a much lower stage of stability, and may the more readily be permanently injured by unpleasant experiences during early life than later on. And the psychologists have pointed out how an improper mental stimulus, a fright, or some painful experience, may make such a mental impression on a child as subconsciously to affect him throughout the whole of his life.
It is these considerations that the children's anaesthetist should always have in mind, that no nervous shock or strain to the central nervous system should be ever lightly allowed. And it is to this end that I am addressing you to-night, intending to emphasize those points which can make the giving of an anesthetic to a child as little troublesome as possible, and minimize the shocks and frights which might otherwise damage his central nervous system. We should use every means at our disposal to be as light and gentle as possible, to encourage the child, and to use only those procedures which will prevent the little patient taking fright or in fact suffering any unpleasantness that can be avoided. No time, patience or trouble should be spared to make the induction of antesthesia as little disagreeable as possible, and to persuade the child to enter into that state of ease and calm which will prevent the occurrence of unpleasant memories when the anasthetist's ministrations come back to his mind after consciousness has returned.
And so it should be with the preparation of the patient. The preliminary administration of atropine, when ether is subsequently to be given, is an essential. With adults this is ordered in the form of a hypodermic injection; fortunately this hypodermic injection is unnecessary when the patient is a child, as atropine sulphate, taken by mouth, is equally efficacious in the proper dosage during the earlier years. Surely for the child it must be a bad beginning to the big adventure of an operation that a more or less strange nurse should make an assault by puncturing him with a hypodermic needle. And what an introduction to the nurse, who has only recently been known to the little patient! Just when we want the nurse and the child to become good friends; just when we want the child to have full faith and confidence in the stranger who has come to look after him-that confidence which is so necessary for the successful nursing during the post-operative and convalescenit stages-this desirable state of affairs is seriously jeopardized, and frequently is rendered impossible, by the fright caused to the child through the administration of a hypodermic injection.
For some time now at Great Ormond Street we have given the atropine sulphate by mouth one hour before the anaesthetic is administered and the following dosage 
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Each dose is made up to one drachm of solution, with water. From 6 to 12
years 5]y gr. is necessary; given in two doses of Tf-?u gr. in each, the first, two hours before the operation and the second, one hour before. The children never mind taking it, because it is tasteless: and it is in every way as efficacious as a hypodermic injection, completely preventing that salivation which the etner would otherwise cause.
Fortunately the old fetish of purging before operation has been entirely abolished, I think in all quarters; and the even more unpleasant custom of giving an enema is no longer in vogue; both procedures having passed into oblivion. Also, the old method of starvation has given way to the more rational practice of administering glucose for some hours preceding the operation. So now the anesthetist goes to the child, who is neither weak nor in an emotional state from starvation and purging, nor already in a state of fright caused by the recent puncture of a hypodermic needle. Thus his task has become in some ways an easier one than formerly.
It would be absurd for me to attempt to make any suggestion to you as to the means which the ancesthetist should employ to obtain the confidence of his little patient. No doubt we are as different from each other as the various children whom we anesthetize. Obviously each case must be considered on its own merits. But it must be borne in mind that the patient always has a certain apprehension which we have to humour and pacify and this can only be successfully achieved if the child approves of us. Children make excellent patients when once we have gained their confidence. The chief maxims which I would advocate are the following: never be in a hurry and never deceive; always explain and always be patient. Now our aim is to induce anesthesia pleasantly; to persuade the child to " take" the anaesthetic voluntarily; and, when once he has begun inhalation, to induce unconsciousness as rapidly as possible, of course so far as is compatible with absolute safety. The best means at our disposal to effect this desirable result is the ethyl chloride-ether sequence, and I most strongly urge this practice as being the least unpleasant for the child, as effecting the most rapid method of reaching the unconscious state, and as being wholly and entirely safe in the hands of an expert anesthetist. Why ethyl chloride has not been more extensively used in this country I cannot understand. I can say emphatically that it is entirely safe when properly administered; that is to say, when that one necessity for all inhalation anw,sthetics is complied with-a free airway.
At the Hospital for Sick Children, Great Ormond Street, we began to use ethyl chloride in the dental department in 1904, and in the following year it entirely displaced nitrous oxide gas. It is the ideal anesthetic for the extraction of teeth in children. An anesthesia lasting up to 2+ or 3 minutes can be safely and rapidly induced; this gives ample time for the complete clearance of all the teeth. I have administered the ancesthetic many times when six to sixteen or more temporary teeth have been extracted; and these have not been removed hurriedly, because the ethyl-chloride anesthesia gives sufficient length of time to enable the dental surgeon to proceed with care and deliberation-such an important factor in 'dental extractions. At Great Ormond Street, since 1905, over 25,000 ethyl-chloride Section of Anesthetics administrations have been carried out in the dental department alone: and I have personally given 10,000 of these myself. There has been no fatality in the whole series of cases; and I have only twice in my 10,000 cases seen cessation of respiration. In both of these cases the cause of the trouble was due to an inefficient airway during the administration; cyanosis occurred and respiration ceased. An intramuscular injection of camphor and artificial respiration brought about a rapid recovery and the little patient in each instance was entirely well an hour later and went home. I was able to satisfy myself at a subsequent visit on the part of each child that they had not suffered from any bad after-effects.
In the dental department I use ethyl chloride by the closed method. The ease of induction and the very rapid occurrence of unconsciousness in the children were inducements to try it as a precursor to ether on the open gauze face-piece, and I find that it successfully fulfils all the demands for the easy induction of anaesthesia in the children. The method employed does not differ much from that used when the induction was carried out under ether itself. A few drops of essence of orange are put on the gauze. This essence of orange is made with absolute alcohol, and in a few breaths will partially anesthetize the soft palate. The blanket which covers the child is adjusted around the side of the child's head, to prevent the heavierthan-air vapour escaping below the required level, and it is arranged over the lower half of the face in a hollowed-out manner like an inverted basin. The child, according to instructions, is "blowing the stuff away," and he only smells the orange while the alcohol is rendering the nerve-endings of the palate insensitive. Then 3 to 5 c.c. of ethyl chloride are sprayed upon the gauze. The child does not resent this, because of the palate and the nasal mucous membrane being already partially without sensation owing to the orange essence, and after three breaths (sometimes less and sometimes more) the child becomes unconscious. The blanket is then pulled up higher in order to envelop the head, and is more closely adjusted, while the ethyl-chloride anesthesia is advanced to the third stage. The stages as described by Herrenknecht, who reported 3,000 cases [2], are the following:
(1) the prenarcotic stage; (2) the stage of excitement; (3) the stage of deep sleep; (4) the postnarcotic stage, the first three stages merging into one another with great rapidity. It is now time to begin to pour the ether on to the gauze, in small quantities at first to prevent the child " catching his breath," and gradually in larger amounts until the gauze is soaked and the ether anesthetization is established. The initial use of the ethyl chloride has no bad after-effects because it is so rapidly eliminated, and for the same reason it does not cause vomiting. According to Mfiller [3] the excretion of ethyl chloride generally takes place through the lungs; and in brief narcosis the vapour is eliminated particularly rapidly through the lungs on account of the looseness of the solution in the blood; the kidneys only enter very slightly into consideration when the narcosis is brief.
In fact, it is reported by Kdnig [4] that the result of examination of the urine of animals for albumin after ana3sthetization by ethyl chloride proved negative in all his experiments. In the ethyl chloride-ether sequence it is evident that the increased respiratory efforts caused by the ether are the means of the rapid elimination of the ethyl chloride, with the consequence that the children thus aneesthetized are not liable to sickness any more than when ether is used alone.
Why I so strongly urge the more general use of the ethyl chloride-ether sequence is because I am most emphatically of the opinion that the proper anaesthetic for children is ether. In fact, I do not hesitate to repeat-nor do I fear adverse criticism for being so dictatorial in the matter-that ether is the "anesthetic of choice" for children in all cases: the only exception consists in that small number of cases of the type which I am about to mention. But the induction of anesthesia by ether is, not, a-pleasant one for the child, and takes such a comparatively long time that the little patient is sure to resent it, and thus the anesthetic will cause that mental impression of disgust, and possibly horror, which we are endeavouring to avoid.
To induce anaesthesia by chloroform, whether alone or in a mixture, is to run a grave risk, in fact I consider that it is to incur a danger to the child's life and I most strongly deprecate the practice, as indeed I do the use of chloroform with children at any time. When the cautery is to be used, of course ether is put out of court entirely, and in these cases I advocate the use of gas and oxygen in preference to chloroform. To emphasize this point further I may say that the amounts of ether and chloroform which passed through the dispensary at Great Ormond Street in 1924, were-2,006 lb. of ether and 140 lb. of chloroform, that is, about fourteen and a half times the quantity of ether was used than chloroform.
As regards gas and oxygen, I pointed out its advantages in certain operations in a previous paper 
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As the operation for removal of tonsils and adenoids is that most frequently performed on children it is only suitable that I should conclude my remarks by referring to some points which may help in promoting the general comfort of the child and which are particularly applicable to these cases. First, the necessity for deep anesthesia by ether is pronounced: it enables the surgeon to obtain a complete view of the field of operation, renders the tissues lax, is conducive to the minimum of hemorrhage, and enables the operator to stop any bleeding-point with certainty and at his leisure: it is, of course, absolutely safe, and as it prevents the child from swallowing any blood it obviates post-operative vomiting from that cause. But it must be borne in mind that as the cough reflex is abolished it is absolutely necessary that the throat should be kept completely dry, so that there is no blood about, which can be inhaled into the respiratory tract. For this purpose complete co-operation between the an8esthetist and the surgeon is essential, as by means of swabbing, to keep the throat dry inhalation of blood cannot take place. Also, the dryness of the mouth caused by coagulated blood on the tongue, lips and palate, which is a source of annovance after the operatioD, may be obviated by sponging the mouth clean with normal saline at the completion of the operation. Lastly, the children recover from the anaesthetic more quietly, and sleep longer and more peacefully, after the narcosis has worn off, when a sedative is given per rectum. For a child of ten years of age, potassium bromide 20 gr. and aspirin 10 gr., in half a pint of normal saline which contains 5 per cent. of glucose, should be given slowly per rectum before consciousness returns, as soon as the child is put back to bed.
